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3. seo id no. 2iz*rT$smm&\&=i-\:-rz>mmmm&'£A,vf&z>. m 

4. seo id no. i izTjk-tmmRmz-SAjX'tfiz, tmm 1 fBt&<&ii&#„ 

5. NRRL B— 21261 l::^£;h.-Cl^&$iSe?i)£^A,-C-/i£.&, 1 tB«M>*8 

7. T-f -try*? • t-?7o ■ ^vh— t?-e&£, !S*]l6tBtlt<7)» 

D 

8. SEO ID NO. 2lC^f 75/&iE$lh Xli**U::*t LT^80%]sl±<7)ffi|^tt 

9. 7^-bUt7h7 • 5* A — t?£=J-K-r6IE?U£#it;DNA flt$tt££As 

11. frfB^p^-^-^S^Xiiass^a^E— $f-T?3E>^. if^lotB«(Z)K 

12. frlB^o^E— $ — j^tx^u^ux • Jr y if(DTAKA7 5 ^—&zfn 

13. ME^O^E— Si— tfTX^U^UX • -tf-XliTX^MrJU* • 79^ 
«Jfl)^3 7 5 7- tf (gluA) ^a=E— 



15. frlBS^v— 2> — *<amds, pyrG, argB. hiaD, sC&miygGJ; y jj!t68M>>s> 



(3) 
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X • ^-'J+F(7>anidS-7— ±— % XliTX^-MnfUX • — K-7 5 >X* T'X^MnO' 

lt3fci£i14IBi£<D'<*$-o 
17. 7X^^X ■ ^U^TAKATSv— tf^P^E-^-Sl/TX^^U^U 
X • — K-!?7>XXIi7X^^ ■ ^-'J-*f<7>amdSXI*pyrG"7— J]— <T>Wft-£ 

is. 7<t'jt7 • ^y*-4?*3-K-r*tt»B«i*^t?JiaaiM«» 
(**^T?ja*«aa±afls. 

19. mmmmv&ztm&mmnmmo 

20. rx^;u^uxiifflfla-c*fc^ii*«i9isai^iiifflflao 

22. MlE18§IM*A<^S-±l::i%*;ftTl^ a*^18IBtE(DSiSHfla„ 

23. SEO ID NO. 2 CiJ^lt^ 575/ I§IB?iJ£ 3- K"f -5 SB*iJ£#t;«iSilf* 

24. ^ -tz * ? h ^ • *7 v * —emm & a - k*- ^>a^iB?ij £^£dna m & 

25. iS^^tD^icfcy^^ti^v^-bu^-^ hvfisi. 



26. MjgpHlcfclNTvU >**;U^i?>lC*fLt:3OSOU/mgKl±0ltStt$^-r 
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29. ^77 h/tJU^lcfcltfcin situ flftfi^OfetfxD^-efcor , flUIS/^U 

32. mtRmmmmi*tfVTs>s t s-ji&vmzm 

33. mm&mm<. mm-r&ms. ^-y7?>, ^-75/71/-^ 

35. -SJ:y^<(7)§fe3|!4flfriE<*^ffl-r«.s »^31|2lK<7)73l* 



36. -a*y^<oMffl*«ffl-r*, »#*3ietta>*a. 

40. 7^t'Jt7h7- tf&tf'>fc< £t-««>*tttmft£MHR 

41. t t-mo&sm tm&ztitz'ptnK tt-ma-xtpfsimmtim. 

42. 7xy-;u^xi*T-u ><b*«s*«^xi*ift<b-r*fc«)©75ac-efc"3-c 
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7i/-m->^- tf, ^fCJTf^ti^gliPT-rHz'J^-^ (Myceliophtho 
ra) ->7J— t?£=J — K-r-5^K7^<7V> Kic||-r^ 0 

75>K (hum ic acid) (DMtit&^tz it>+ft-&f$.m&\z&^T*WM\zm&V& 

So ^vfi—eiz&m&fttemm* m^it^mmm. ^jx.i*7x^;u^ux(asp 

ergillusk — zl— pXtK^ (Neurospora) & KXtK^ (PodosporaK 

B^tfyj^X (Botrytis) , MtfdS^StfL tfiJxtfzi U fcf7 (Collybia) % 

7t^— >X(Fomes), (Lentinus) , ^L"!7D h -^X (Pleurotus) % 

>f7. (Trametes) , h-7 (RhizoctoniaXD^^HlcJ: y 

sfi<j^igffl^mt^tti$4x-ci>§o ttiittv tin- *)<f-z,<D fern, mo&it 

m*<D®mm\z&vttzfr%^y*-v<DMmmM*mmLX[,^ti\ muz 
mm)&m&.w&mL. ^Lx^Hhit^ommizitiWLx^^LvZo & 
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^T<Z)£e : F-a<2n-->7$;fx-Cl^o 0iJ*.l*. ChoibCMol. Plant-Microbe 
Interactions 3. : 119-128, 1992)1^1*, fi^ ■ h (chestut b 

light) M**? h • /^is^t) (Cryphonectria parasitica) <D=7 

vt>— if* a- k-t iiiew^wttftftaut/? p-^>^<iH«j$^r^§ 

0 Kojimat, (J. Biol. Chem. _2S5 : 15224-15230, 1990 ; JP2-23885) 1***7 -< b 
• □«> Kwhlte-rotJJg^F-SIHzj M^UX ■ /\— X h (Cor iolus hirsutus)0> 
=7Vh— \*<D2.mVO)*ltl.MUO)Vm : £&:ir%> a Germann and Lerch(Experienti 
a 41 : 801. 1985 ; PNAS USA S3. : 8854-8858. 1986) \t=.n.— DXtK^ ■ ^7«>+r 
(Neurospora crassa) =y y t> — tfita^-tf) tfBLtfmftW&mikfe £$8£- 

Saloheimo t> (J. Gen. Microbiol. _L32 : 1537-1544. 1985 ; W092/01 4046 
) itmm? HfT • ^ (Phlebia radiata) *3fc<D^ y tfita^O)^ 

M«@3I£lcfc^T ^ * * — t?iHE^£ &3i£-t!-£i**l*(±* ic L TlMNcitt 
t^lXS^tfc t>f (Kojimai=> s flif$i ; Saloheimo B io/Techno I. .2. : 987-990. 
1991) o 01]*.!*, MJ=»7^U^ • 'J~tf 

>f (Trichoderma reesei) lcfc(t<5»7 UtfT • 7^T$ =7 V *— tfO^Ifggili 

1 'J K;U^y20mg(D / s Stt»mL^L-C^Jij:t> (Saloheimo, 1991. ffift) . 

tf(±ft^^iSI6fl<l;t^14*^1-^A<. *«l::8ff§£3ggi1-£ft:*ifi*-CD 

^i*Tx^ju^uxicfctN-c^u^;u-cfi^*ti*^5>Ef J 7^*--tfi±^i^„ sn 
*>, ismwic^ffl^ (bh^^a/u ? h;uxi±^-tij;y £<<z» g-e&ife^ti 

5 £ ^ v * —M <DW&<D--Xtf& £ . *f§K(*Ax^ & -— Xlzj£* -5 . 
*3g0JI*-7-<-tz«J*? h7 • 7^*— lf*3-K-r*^EJiJ$^t;DNA 

mm-tz> (an*. ^90%) „ 
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vi3—e<Dm&±mizt$i\xmmv&z>o ^ommitm^Ltzm^mmiztsn^ 

£@i|R?-3 z t lz j: y mflLZtiZo 
0 1 lipRaMB1lzj3lt-57.5 EcoR I > H0*ilStt!jia^^-ro N. 

■9- • ^vi)-*>&te*yu-z!/\>(z?*)V4X?&^mzmm$:'i[itzo 

0 2l±-e-f-b'J^-^ • -9— *:7-f7 (M. thermophi la) tf<0*-? 
U^-^K (SEQ ID NO: 1) &lf7*/M (SEO ID NO : 2) 
KSB5iJlwfc(f-i>T^(D/jNS:^l±-<> hP>CD<4g^^-r„ ^Pt-^- 1 
Oft^TATA&i;CAATiB5iJ^*3t^T-*L. * LtT«l$# Lfco -<>hP>rta> 
*l7'J7?/hi« (PuCTPuAC) l=T«*ttL/!:. 

0 31*^^X5 KpRaMB5(D«ltt$^-r« 

7-f -trU*-? h7 • -9— : E7-< J 7l*S*DlzApinislc < *:y||i:'=>ti(Nova Hedwig 
ia_5_:57-78, 1963), * UT^tKp h 'J * A • -9— =EZ? << ;U (Sporotr i chum th 
ermophile) <tft£ftf=»S&te^gMiiP?T-fc£ < , -?-(0^<D^3i^fl<l^iEli Z<D^ 
^^•^ 'J VXtK'J OAMI-B^-t* (Von Klopotek. A. Arch. Microbiol. 9£ : 36 
5-369. 1974) , * LtfOiT^lr 'J $-t+f- (Van Oorschot, Pers 
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oon i a : 401-408, 1977) 0 •ZOfeOZfo'QtQ ZH&l^ < ofr©4it COJiSlc 

• Hz;UP7-c;UA (S. cellulophilum) (#@1#stm4, 106. 989-Sf) ;v 
— ^ t*7 •'9 , -t7-f7 (Thielavia thermophila) (Fergus and Sinden, Can 

. J. Botany 47 : 1635-1637. 1968) ; 5 M VXtK'J^A • ZJr— *r>(C. fergu 
ssO&l/a l )i~Z.j37> ■ 1r- : E7'1';i/^ (Corynascus thermophi lus) (Von Klo 

potek, mm) *<#*ti§o zomit^K-ifroMKDJLmmzmmtaBm* m 

0>J*.l£» Oberson b> Enzyme Mi crob. Techno I. 14:303-312. 1992 ; Merchant 
t> y Biotechnol. Lett. 111:513-516, 1 988 ; Breu i I «=>, Biotechnol. Lett. JL 
: 673-676. 1986 ; Gilbert «t> s Bioresource Techno 1. 29.: 147-154. 1992£#ES 

• ^7-v-tr • =jvh— t?aia^a)5' 'SusdccD i*. m*<»mmm<»£ 

"CCD LTffll^*i&o l^12kb<Z)7^73-Hf^14SB5iJA<v-i'-b 

'j^-^h^DNA i=:fc^-ci$ttj£;h3o ^i>t?n. ^^-v^^^y^i/ k^aembl 

'jTj-^T — V<7 n — - IsfK^Z— 0*0^20, OOO^^—- ?©M. "9— 

*7<f7 - y/ADNA ^-r^^'j-^x^'j-^^y-r^^^icffliN^o 8?^ 

-<7*<C<&?P-:?i:3£</W:?y $f*f X-f & 0 Cfl)80<DH, 3ofrP>0NA 
^^StLf=„ CtLbCD<7P->$-?-^ni*7.5 EcoRl 77^> h£#*K * 
*lt^P-^|c/\^3f'J^^X-r-S. (131) o -J 1 ??* > h<B?*><D1 -?£pBR3 
2204>lc-!t^^P-->^L. ^7^5 KpRaMB1^f^y±lffc 0 I 

ccl l\ ?P-><& a -K£iJa<BtiM ±M. -9—^:7 

3. 2KbCD Nhe— I Bgl I \Mf* > h £ #118 y 
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o 

s-r& 0 c:<z)*fjt^t>, m. +>— ^ajita^dccivDiie-oa)^ > kp> 

(85, 84. 102. 72. <7 U*^ K) fCefc y ^^Ftlfc 7 OCDX* V > 

(246. 79. 12. 70. 973. 69&I/411:*2 I/*?- K) «fc y J#<i>^ fcfi<91&fr£& 
-So ^ttEW*»< 3— KH*l**#l=QCy (65.5%<7>G + C) T?*y, * 
LT620 7*SM<DZfU7amm : 227 5 ✓ H«>*>^;U'*:7* h\ 25T 5 / IS 
O^P^^ h^&t/573^<Z>7 5/|§$^^j£$j£#i^;/;b--- tf£p-K-T$ 

o m. +i— t7-f 'y^^omms.umMY^y mim£m2iz7jk-f (seq id n 

0 : 1 2) 0 

— ZttV±lfZ>tztb\zmm?Z>o -(D^^^-pRaMB5liA. ^ 'J if TAKA— 7 
5^-Hf^P^E— fr-&tf*-S*-< *-Hig£^t?o pRaMB5<7>*?t^£|2|3lcM 

m^7X5 Klc^yi^^HlE^I^-Ji-So Jfm&&ttliABTS£^fr3Sl!l#S 

Mi;**-?**. MfcLtztemmm&zmM7?*^<Dtp-Qmm2it. fit 

MJSife^i/'J >**;uy^> (syringaldazine) y ^ — 1f;S14l-ol^ 



+r-iii ~2g/i ^jSx&ilxStftsto&tL*,, 
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* lt7 ? \*&m=jr(Dmw&Vi<$iVg -5 S^P^-S-aE^Jlcli, is^-r* 
Z£fc<, JS^^yS-^^^T—tf^P^-^-CVilla-Kamaroff^, 1978, Pro 
c. Natl. Acad. Sci. U. S. A 25 : 3727-3731) RXftac ^P^E— £ — (DeBoer £ 
, 1983, Proc. Natl. Acad. Sci. U. S. A 8_Q : 21-25) ##£4i<& 0 Mfc<5>## 
l£ TUseful proteins from recombinant bacteriaj Scientific American, 1980 
,_242 : 74-94&.tfSambrook£>. TMolecular Cloningj 1989lcJ|l>ttii2-5 

*fgBJj(7)DNA ^i^^li^-r^fl^^^-lis *§&DNA ¥-IHIcfiSmicSteS 
Zt(D-C$? Z&I&O)^ ^-tftot <fc < , Lt^* ^-(7)il^li-liaiC-& 

^^^-(Dtf-t?!*, =jvh— tfDNA IS^JliJS^^^P^-^-lB^JI^fflprftl 
S14£^-f«£<DDNA E5ijT?fcotJ:<, * LT?I£*ffllia±: l^l&XI*ft«(7H^ 

N E. a«J(E. coli)0>lac t^P^O^nt- $ — , X h h^-f -fe* • a 
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i'J*7- (Streptomyces coel icolor) 7#7 — tfiUn^-dagA^P ^E— £ — „ /< 
- *;U5* (Bacillus I icheniformis) a - T 5 =j — tfiHc^ ( 

amyL) (D^P^— . /^JUX • Xf7 P"9— ^"7 Y (B. stearothermoph 
iius)7JU hSJi-y<7 • 757- ififie?- (amyM) 0>^U=E— $ — % /<?)17. 

■ "7 5 □ 'J "7" "7 7 yiT. (B. amylol iquefaciens) a— 7 5 7— tf (amyO) 
P^E— . /<tVUX • (B. subtilis) xylA &tfxylBigfn?-0>^n 

$ — Tffc&o gfSJg^lcfcl^TWfflfc^P^— $-f*eno- 1 ^Ot-$- 
Tfe^o MSS^lCfclt-Slc^yiAlc^ffl^^P^-^— (D^UIi. A. *'J-*f 

(A. oryzae) TAKATS7— tf* Ui/Aa-;i/« 5 — / W (Rhizomucor miehei)7 
*/*7^r>&:7P7M 1— tf. A. ^2f— (A. niger) -7 5 7-4f . A 

. -**— &$S14a-7 5 7— If. A. -±f-X!£A. 79^'; (A. awamori) 
^1/37 5 7- tf (glaA) . U 

;u- S-'v-f • tf. a. ^'j-tfT^uautt^p^T-Hf, a. Tf-u-tf • h 

'J*— * • I fV>7- tf. XliA. zK9 7>X(A. nidulans) 

7iz L/7 5 9— tf £a- K-T -Sitfe^lcS^S fc<Z>-Cfite£o TAKA-7 5 7— tf 
StfglaA^P^E— ■ Ll^ 0 

lCjg$S <* ftfr ?K U 7f -;HbiE$lJ t ^ A,T?fi£ o T cfc l> 0 ffc^S XSK U 7 x= JHfc 
y^-So frfr&m&KDMltZf?** KpUC19. pACY177, pUB110, pE194, pAMB1& 

u^p u702(D^iiie^r* s> * o 

1 xi*ffi£*&iftittes 0j*.i*7>tf*>'j>. ^p^a? 
l < h7^-f * u ^ssttt^isit^iaa^t^A/T'fiEy a -s>o. 7 

X^;Mf;ux^#!^— 7j— (DflJlcl*. amdS, pyrG. argB. niaD. sCRtftyPT 
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\i&&mizt oT*?£Lt,W*A. =. K-s^VXXIiA. ^" 'J If (DamdS&tfpyrG 
MJ***— tf (DHFR) iHs^T?fc£ 0 MfC, ^liW091/17243^IClB«(D*0< 

•tl/t*'>i (Saccharomyces cerevisiae) 4> L < li-^-^S&CDar — H^-IcoL> 

U+PTAKAT'5 7— tf. A. *ttT 5 9— tf , /^UXNCIB 11837*3fe<Z)7 

^— tf» B. Xf7af- t7-r/l/Xff-7S7- HfXli/< 

Sambrookb, Molecular Cloning, 1989£#R80)Z t) « 

mmi*&®&{zte*mBx<omm<Dm&*km\zt$ifz>m±mi&k Lxm^ztiz* 
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7APi14M> 0IX.I£/<?jux • x?^'jx % /<^;ux • 'ji/iz^sx, 
;UX-b>$X(B. lentusK /^UX ■ ?ue7(B. brevis) . • Xf 

TPf-^^^^x, /^^•7^P7-r;u(B. alkalophilusK 
X-TSP'J^^ri/i^ J7va7>X (B. coagulans) , A 

^,/UX • -9—^.3.7 >X (B. circulans) , /<^JUX ■ □— £ X (B. lautus), 
/\*5^X • ^ TD^f'J ^(B. megateriumk /n^UX ■ X 'J >*>X (B. th 

uringiensis) , XI*X h h7-f HzX • 'J tf$f>X (S. I ividans) t L < liX 
hLx^hv-f-trx • Sa'JtT. (S. murinus) , Xli?^AP£teM. #<l*.tfE. 

flSici±cHo xi*cos «u&*<$£*i*. mmm±mi&\ttvi3nv(*xx.itis9 

•y-vh □"7-<-trX(Schizosaccharoniyces)(7)Ss 0iJx.l£-tJ-y * PT'f-bX --trb 

Mz.i£r*'<)i,*f)\,x • ^yifxiiyx^i^ux • -efts, m*. 
•j'!7A«a)tt> mtfF. ^i/X/K;uA^?S£jHBfla < i: Lxmmx-go&o mm 
mmit. *m#)iz'6$Q<Di&tfkT>(Dyn h 



Ie^lt^o T*^)i'¥)i'xm±mf&oten&&<otzitoizm£U¥mitEP 238 

,023^-|z|Hig$4tr^-5o 7-9-'JOA«^^l£^-ri><7>lCji^^^liMalard 
ier t>, 19891=* yjfi"CC,;h.Tl**. 
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f>isinx-r * c: t £^t-j$-s>„ «nma^«-r <&a>u:flii*€>*L 

l*0.2~2mM(D$EHs L < l*0. 05~0. 5mM 0«SH(C&.5'<£'e£>& o d<7)^ 

W96«!>iuet>«: y « -t«>i*£i*fta, VzL-xxit&mammzte^xwitwm 

— tfififg^liTX^U^U* • 7f" 'J itfTAKAa — 7 5 5 — Mzfu^ — £ — 2kZf77<. 
3>-r<So ftilTa. amdStfffli&Lfc^xS K(D±lCfcy, LT HI B#JI2 ft 
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WxtfA. ^"'J-tfXIiA. — # — £Yeltor S> (PNAS USA 81 : 1470-1474, 1984)(C 

1 iz7FLTi^z><Dkmc7s./Mmm&^- l** Liters— K©* 

s *<Dtpizmm<r>?s AmvmmzttmocmkRWM mm^^m-t^zttm 
»**t, -5-L-c^B^«ffl#iz*j^rffl^^, tdna mmm &.U mm&mi tazm 

lif(Dtt(0^H*^tSCiA<Ii$*il,t*ifc5?, rDNA ffiffkfoi It- 

^z*<Dm<D'j±*ao=f-mmmx.ittn-kmmktt*. ->g >*f;u^ veggie** 
LT®*rii^it5St4^*-r^o *f§Bji**a>tec&^Mifi;&tf/xi**5££® 
m=7v±— ti&*,mM-eL#>?&^m£mm-fz> 0 *wm*iz&mmzm^tz 
^(D^ommt^o^^ij-^B^om^ummt^mmmiz^m^^ 
<Dmmiz&v % <*mzx*vz&*m®mB.if*ft&mmmz&vxmmx*i*o 
•5 0 &iz* *wmmzm7K<»ftfe<Dmmitmm<DPCR xit^^/uzfj^^-a 
-ua^&ffi\z&i)mn<D?vi3-*&fc*zm&ir%?KvmmK7 : 7<<-?- 

tf£&lTf&o rsOUj liSJSpH-CSMt Lt'>'J >#;u*v> 
£m*-Cj»l3gLT\ 1 #P B ^yiC&<b£;h,&M<&jumolegi: Lt$®tS. 

■9— ^{zft^Xft^m-to&'yvh— HOmomm. &tfVan Oorschot, 
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1977, mmz&z>femizft.^T^'(iz i )*z> b-^omm^nzm-rh^omomm 

mm\~&Vs temzx^x-zh^? 4 h^tezmi^xmmztivZo 
j; y ^ „ -^fjg^ -5 5 *. xmm y=y 4 tjt/xi* y a - y & 

T (M. hinnulea) (Awaob, Mycotaxon, 1£ : 436-440. 1983) % T -f -fe 1 ) ■* ~? V 
7 , ^L/L'7 (M. vellerea) (GuarroS>* Mycotaxon, 22 : 419-427, 1985) JkXS 
T-f-tr'Jt^ • U-f-T • (M. lutea Costantin) ft<£$;h.ft 0 

l^xmmiZ'AmiZTt'bX'SIffiV&Zo «x.(*ATCC 48102, 48103, 48104*1 ;CB 
S 117.65, 131.65, 379.65H;DSM 1799 (M. =E7 <( ^) % ATCC 52474, CB 
S 539.82, 540. 82*? (M. t>5?U7) , DSM 62114. DBS 146.50, 147.50. 157 
.513? (M. )Wt7) . 367JIZCBS 478. 76, 479. 76&tf715. 84 (M. 

<l*85%Jil±. *LTgfc#£L<l*90~95%)U±<D*8p]1<fe£##U f LTf 
til**B^SfflSiai£<7)iB?ija) ^ * — tfSi<fe£ £146*1 L X \.\ 3 . ±iB0> * x 

o%>^£*%.m-?Z>o IMSt£J!§lfc&J$gAla, Val, Leu&rjl | e |*, &g 

tt$£gLys fclMrg, Xli&teSSSAsp StfGlu <t|^tf l~ffiH£&LTcfcl>o 1^ 
file, Ser StfThr li, Asn &rjGln tmfflz^ K^k&WW&0)Mmz&% o 

frfr&m&itm-o&mzk ■z>xmmum®<Dnux'tfLLm. ^x^t-fsftu 
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mm £ t tz s> -r - 1 mm\z t-oti«?,^ft5?, mmo>7Zit<D&ni*mm 
cDABTSBHb,^ Mz-i2*mmmiz%im 

fr-S^&lifliJittfJin Holzforshung 45J61 : 467-468. 1991 ;*S1#fFm 4, 
432,921^- ; EP 0.275,544*1 ; PCT/DK93/00217, 1992C:fa«B£;h/Cl,^ 

<#l*g"Jj£#n?&<5o frfr&mmit®lX\£ Current opinion. Biotechnology JL 
: 261-266. 1992 ; J. B i otechno 1 . 25 : 333-339, 1992 : Hi roi Svensk papers 
tidning _§_: 162-166. 1976lC|Btg$tLT l*4 0 SSilftXlilCfclt^^li-jlSlC 

®^*p(D ^ * — tf ct y c: (o i mz t o r * y wffl t? & <& . 

l< tei^tz* mKi*mmj&mRtfmmmm\zte\+zm5iizt$^xm&Tt*®Gt 
x-&y 5 -So m&&&&w&v?&moMitotz&bo)75m\tm92/o\406^ ■, W092. 1 

8683-^- ; EP 0, 495, 836# ; Calvo. Medede I i ngen van de Faculteit Landboum-we 
tenschappen/Ri jiksuniversitet Gent. §6_ : 1565-1567, 1991 ; T 

sujinoP> s J. Soc. Chem. 42:273-282. 1991lcfcl>TMt^l±li±5 -So 

7 v *— • ei*^M<D&&izt$ii&mmizmihx & < m-t&o frfrzm&izis^ 
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j -jumoi^tifrtzwtf- 6%$£<bd*-efc*. &&mmm±M*jLMRtt 

-7S>Xlt7 5/7iy-JI/ T?fc< Tl*fc£fcl>„ frfr&lO) 

CDflJIi&i^miV^lCjilxttiStU f Lt p-7i- b>-v7 5 > (pPD) , p 
-hML/>-i?7 5>, ^ □ □- p -7i-L/^v75 p-TS/^x/ 
— o-75y7i;-lk 3, 4-y7?/h;H>^tfW. SfcSftit 
II 3,251,742-^lCli-E-0<fe<7^b^tIB«B$tirfcy. *(Dl«l;*3lffl-f £ d £ 

t?^c<s mi~i±ss<fis<J (73*v^-) (xii*M»J<7>iia^-a-) -e<z>&ft 

c gfe^b^i*K7)«lJlCl*m-7x^U>-i?7'5>, 2. 4 - y7 5 / T — V—>U 

i^H, :fl)7?»*- t?a>«ffltt«kyfittW«:H2020!>*lfflJ:y 
A<€glcii«$&lSL. *LT*0>*iJffl*<iI$im^pH (Z*it^*a«itLtt 
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v * — tfli va.-*ca*lc#£-r & ^ i y -JismitOrtoKDftm&i&mit Ltf>, 

z. Fruit processing 2Z9_3_. 248-252. 1993 ; Mai er £ % Dt. Lebensmittel-r ind 
schau 86(5) : 137-142. 1990; Dietrich Fluss. Obst 57(2) : 67-73. 1990 

fflT?fe<5 (Nannipieri b, J. Environ. Qual. 2Q : 510-517, 1991 ; Dec and Bol 
lag, Arch. Environ. Contain. Toxicol. li : 543-550, 1990) 0 

a. 

£$fflflSDNA J5iT<7)^P h3-;U^jp]fflLT, 25ml<Z)YEG i&ife (0. 5%0>P# 
ttttJlfck 2%<D^U3-X)<&*^24B#RSlJim£tbf::^*U*? • V— * 
7 <{ ^mmommmfefr^mtiiLtz : ®*f*£Miracloth(Calbiochem) 
Zmmz&Vmft* *L-C25ml<DTEM*y7 7--CM Eftofc. *m*<|C/<?:7 7 

^^^iaSt^^^OmlOTE/^^^T— &l/5mlO20%a)SDS (w/v) IcJjD^tfc 

i/— ;U : ^GPTtx^UA : -< V7"5;UT;Ua— ;U (25:24: 1 ) T?2|5]tttilLfc 
o ftl^MJ^A (3Ma>;S&) £0.3M<D&&;gJ6£&:££5i::an;U fit 
&i8£2.5 ^a<DjK^x^y-;UT?2tlS^i±feo Z;h,«=><D^a--:7£15, 000x g 
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T?30#ii'kL. f LtWU«^ h£30#m&£-&, ;*U"C 0. 5ml(7)TE/<^ 77 
-<D*lcMiS^l±fro DNase 3^*1 'J tf* £ U7- If A £100*/ g/ml<Z);gJt 
<t^^«fc-5lCj0x.. -t LT*<&S£^£37°C-C30#-<>*ii.'<-*> 3 >L*r„ 7* 
nf-ft- tfK(200/i g/ml)£*0;U -£ Lr#^o.-^£jgfc 1 B#F B 137°CT-^ 
>+i^-va VLfro S&l::. ^>^$7iy-;i/ : <?pp*;UA : -f V 
T S ^UTJUn — JlsV 2 EHftHi L» 9Ll*VWtWt1- h 'J 7 / — ;UT?DNA £ 

2tlS$-a-fro DNA h£K£"C*&frU TEA*y 77 — (DtpVWfBiffll,* * L 

T4°C-C^#Lfi:o 

;u£-9"tf://W ^'J^-f-tf— : >a >lc<J:y##r1-<l> 0 Ifa 5 ju g (3DNA £EcoR I in 

^UVTT?¥S«^U -5-LT O.5M0)NaOH, 1. 5M<7)NaCI *lc15#\ 1 M 

(D h'JX-HCI. pH8, 1.5Ma)NaCI0^T?15^;I-ro ^U+cDDNA £Zeta-Prob 
e (mm) /vf ^'J^-f-tf—Va >Jg(BioRad Laborator ies)±lc20x (DSSPE (R 
. W. Davis Advanced Bacterial Genetics, A Manual for Genetic Enginee 
ring. Cold Spring Habor Press. 1980) ^VCD^-^ tf =y l ) — 7n Vr << Xffc 

cty^-To m&2mm. 8o°c, n&Tx-mz. f ltjut^/x-c ^u^^-tf-^ 

3>n'7 7 7- <D + r45°ClCT||AN|cm#L^*<t);i-r : 5xSSPE. 35%<D*;U 
ATS K (v/v) , 0.3%COSCS. 200ju g/ml<D^ttMO|?efLfc-9-TfimDNA 
o N. ^^-fr lccilfif©5' «J**3-K-r-&7?/*-~ tiftmte.zfn-z? 
7^>h (**j1.5kb) £N. <7 ^ • ADNA frb* mm<DPCR 0kft (Per 
kin-Elmer Cetus, Emeryville, CA) £fi|/!3U J^TCD^'v'l' T— ^7— 
Tit^t!-* : CGAGACTGATAACTGGCTTGG 3' ; 'JA- 

7.1 =5 4-?— 5' ACGGCGCATTGTCAGGGAAGT 3' 0 JMBSttfeDNA -fey>>h£*-f 
TA— <7 P— — £ — (Invitrogen, Inc., San Diego, CA) (J)fp[z.9 P— — 
>?"U ^vcTtfn— *y;u«ft3Mtol=*y*ft«U LTEcoR I T* i Mit'T%> 
o *IS!4Lyi^P-7*77</> > h^a C 32 P] dCTP (Amersham) lz&Z>-y? h 
>lrJ:ytttStfg^/<;UL> Lt/\*7 77- 1 mIS U fa 1 x106 c 
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£ 0. 2xa>SSPE<t 0. 1%0>SDS T-45°Clcfcl>-t 1 UlsfelV 3fcl*-e 0.2xtf)SSPE(S 
DS<fL)T?l^i:;SJS-e2lH]jjfe5o II 

£;j-A,±-(M5#j&MtT$£frU Jfcl^T-Saran Wrap (iS^) <B*I-^ 
, -ZLXX&7 4 ;UAlz-70°cr-li§iX^ 'J— > (Kodak) $ffot-«tiItS 

o 

ADNA v-f ^^'J-^/'?<7^'J^7t-v<7P--X/K^^-A-EMBL 
4<75tt 3 'Cli^^*'S> (J. A. Sorge. Vectors. A Snrvey of Molecular Cloning Ve 
ctors and Their Uses, Rodrigues £> % Slpp43-60. Butterworths, Boston, 198 
8) 0 ffimizit. ±*fflB&DNA £San 3AT?gp^;N<b L. * LXi&M&7ii P-X^ 
±T-9--rX^SiJ-r*„ 9kb~23kb(Dflii-e»1ci&-r3DNA 37^<7*^ > h^«jyt±lL, 
•5-LT/8 -T**^— tf (New England Biolabs. Beverly MA) £ffllvfy;u^f>?g 
ffi£-l±<?>o ?§tB LTiDNA 7^^^ > h£BamH 1 -^UrU Mofltt^X^'j;MbL 
f=A-EMBL4^^^-T-AI^7>ry-i/3 f Ltf (D^-r^-^a >I 
^^^SHIfi*J<f/"?^^-i?>ytttil!K!l (Stratagene, La Jol la, CA) £ffll*T/* 

v'r—vi'f-t&o /iv*- i5>yuf=DNA ^^'j-^^u- hia*u * 

, 000-20, 000:?v-?£±I5<oaM*£fijJfiU *Mt«HULfc led DNA 1 

oz?n-7b<r>j\>(?*) $fy -tf—> a >->^;u^ tfc-r:?^— ? £ e. =i UK802 
«BllS±lcS^l>-C2|lHSSaL, -e-Lr*ffS<7)^T-^S3l5a)DNA £Qiagen Lamda 
kit (Qiagen, Inc., Chatswarth, CA) &mi\ S^fil V -If— hfr 0 

=7Vh— &<?a — ^0>mVBli&®it£mm<DJj&%mmLX?t : p (Lewin. Genes 
, Wiley &; Sons. 1985, New York) 0 DNA 12 
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*"JjfcS!*Appl ied Biosystems^T^STaAgUMbDNA v— (Applied Bios 
ystems. Inc., Foster City, CA) |C<fc y „ fei?§-$ — 5 £ — Ib^f^*:?^ 
^-#fT&ffi£?iJfflLT*T5 (H. Qiesecke b> J. Virol. Methods 3fi : 47-6 
0, 1992) o tUi^f b** KlB9iJ^^ffl^ : 7-<^-l*Applied Biosystems^E 
X-/U394 DNA/RNA v^-fe-y-^f T~£mir So 
B. 

±$fflflSDNA ■y-V^U^^zL-PT.TK^ • tK^'J^X ■ i/^U7 (B 

. cinerea) R.Zf-? 4 * *) *Z> I- ^ (Dffifr Z> o ZtihOlDM mm&OT 

'Jn-h£BamHl T*>eHbU * LT7lSn-X?n,n%ifrWHz& y #53iJ-T£ 0 
JUcfftDNA £Zcta-Probe |g7-f;i/$- (BioRad Laboratories, Hercule 

s, CA)l=:?nvT-f ^LTfiaiWiiyicL-CN. <7^^-9- IccljUs?- 

DNA lzfcL^n*C<Z)^P — ^-cii^tli^n^i^o 

A - EMBL 4 0 0—-^7m'<?$—<Dtplzm^LtzM. V—=E U=5?; LM 

■J -liUGIO. QWm<D%atL<? P->«t y fi£ y , -< hi* 9kbfr £23kb<D-*-< X 

iCigfflLfco M. -9— *7 4 =y\z-D\.\XW&M ^V— h-tr-TX^IOkb, f Lti 

a-9--<x$4 xio7 bpt^s^LT, z<D&L¥it±'?; A&mm-tzoiz&g: 



EcoR I ViftitL* ■?-LrT73P-xy;umm»1cS!iSi;-t7"»f>/\'f 

Tfy ^>T4f—>3 >icj:y^«T-r-5o ^^3o0^p- >i*^r^»v*— tf 

«*tt^P — ^t/W 3^y5f-f X-T* 7.5kb(7)EcoR I > h£^*? 0 -ft 
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t>0>EcoR I > h<D 1 o£pBR322(Bol ivar Gene 2 : 95-113, 1977) 

|;t^P-->^LT^7X5 KpRaMB1£ttyjLlf£ 0 Z<0DNA -fe<7V>h(D 

Icc1ii^7 7^ > hfctt/W ?'J$r-f if— >a y*3£-r<s 0 
^ifell^-* — , fitf Ifa80kda \0>^y* ^Jt^-t-T Xlcg-3#. 
±M. -9— 7^**— t?=i — KAMI* 3.2kb<D Nhe I -Bgl I l-tr?"* > h 

<t£¥<]££;rU fOt^^ > h£pUC119 (Viera and Messing. Methods 
Enzymol. 153:3-11. 1987) 0)tplz-y-Z?<7 a--^?-f £ 0 C<D-fe?V > h<Z> 
L/*^ KSB$iJ£^-1'-?-#fT& (Gieseckek, BHH) £ffll^T^5rr&„ 
&§8@B*iJ£g]2;&tfSEQ ID NO : 1 (Z^o 

al/1^cDi/XT^^l^^J^:•r^^{c^3l^•cli{l^1147^)<sts^^^ (Perry t>, j. 

Gen. Microbiol. 139:1209-1218. 1993: Col I Appl. Environ. Microbiol 
. 59:4129-4135. 1993 ; Messerschmidtb, J. Mol. Biol. 206:513-530. 1989 

). MtL <Dfe%7*sM.U&Hztei+&N-mmit<f y=i isMUzt^xumam 

£fflM&#fe<5o MtL <Dg#J022H<7) 

T5/|gl*Ala &&<»&*\zmfetym®frO&&Mmmti.i'7-)-)\''<7=f- 
Aj-zmZZttfmto&tltzbon Heijne. J. Mol. Biol. 173:243-251. 1984)„ 
^MtL 07 5/5l^4iiB5iJI*3fe*p-Cfei./)<, A. * 'J iflcfclNT^fifc^tlS^ 
MtL 0)7 5 / 5fc4ffil*/W □ 5 >SH£&l::<fc y ~}u ^tiTl^o 

Cl<Z>&&(7)6lfii&<jRfc^ -etLlci^<T5/^ie5iJ^I*fiE3fftMtL A<Gln ££S (0 
2|cfcl,vC1ti; SEQ ID NO : 2) ttetoZt^t*. IP*,, MtL f*22<I 
(07 5 y ^(0*>y-^;u^^ K&l/25^S<D^O/<^ K£*ff £620<i<DT 5 

7^-9" • =5vh— lf(NcL)li|^^lzLT-ea)7'5/5l54g8r-^O-tr>>l/y$*LS 0 

gd. NcL *^-0)c^agt?^>/^a^fl<iic^n-bi/>^$ti, I3fll(7)y 5/ 
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M<Dfa£tf ! ttzl>£tiZ> (Germann J. Biol. Chem. 263:885-896. 1988) 
„ ^P-t2^»y§Pi4lii25iJ Asp-Ser-Gly-Leu* Arg 558 (Z Ct* * litfJBrfflJ&^jr 
-T) fcl~#£*i£o mnoiWimmtL OC^fla&ttift (Asp-Ser-Gly-Leu-Lys 560 ) 
lcfcy s h^»^A<C5|54ig^a-bv>^(Asp-Ser-Gly-Leu* Lys 56 o 

) I" fc^te £*U 12<1<Z>7 5 y m<fo&£*lZ> - ±r £o 

led =1— K^«rt06O(D'f>ha> (85, 84. 102. 72, 147^^935?^ U 
3j-^K) (DtfcSl*. MtL <Dmj£.7 * S tmmZUcL <D*tltmt2l±Z Z tiz& 
«J, Sl/^aSilcfclt^'f > hP><7)^miC||-r^,^iS03llflii (Gurri^ Gene 
Structure in Eukaryotic Microbes, J. R. Kinghorn pp93-139, IRL Press 
. Oxford, 1987) £ Mm-f^Z y SHE 5**1*. -f > h □ >£Rfc < 1860*? 

K0)=3- KlEJiJIi^T/ v>&t/i> hi/>'J ^*-Cfc*(65.5%fl!>GtC)o 
C^iUnTlc^-r^u Kl/JHSs/<*-->I*» G?UtCVmz.Z>=i Kl/lCOlxr^ 
»***y (89.7%) (DDNA JgS^^ 

A. 

i7vx'J7-a'J JM101 (Messing Nucl. Acids Res. 9:309-321. 1 

981) v-h-Mfm^ z-ommx.wi'-r^ttummo) 

■ - ftBo-1. AB4. 1 SI/AB1.13 (Mattern Mol. Gen. Genet. 234:33 
2-336) mU\Z a -T 5 =y —MiH^T 7. ^U^/UX • * M -^How B104CDO'Ji> 
(pyrG) £8Sfmt*rf><^£;h,&o 
2 -7^*5 K 

?7X5 KpRaMB2liMtL £n— K-T&M. "9— -f 7^ ADNA 0 3. 2kbtf> 
Bglll-Nhe I 77^> l-£^t,\, pMWRI*pUC18 (Yanisch-Perron £ 

, Gene 22: 103-119. 1985) (BffMCA. * 'J +PTAKA-7 5 7— M7u=E— $ — R 
WAKA17&3feO)$ — 5*— B^- (Christensen Blo/Technol. S_ : 1419- 
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1422. 1988; EP 238. 023-Sf-) X+ZZklzJ: y Z<D*>?*-lZ& 

i^x. ya^-t-m+cDm&izmm swa i &m<*>*>)* fir^-s^-^- 

-->yfflet^;UpUC518(ipUC118 (Vieira and Messing, flUi) <7>&M$L^-5 
BamH 1 Rlf XbalSPia^HIIlc Nsi I , Cla I . Xho I &tf Bgl 1 Itf||8fim4££i?/JN 

£#y>a— &m?<-fz>zk\z&vmm-r&o KpToC68 (W091/17243) 

liA. j- 'J 1fTAKA-7 5 7— ^n^— * — Xtf A. ^*f— glaA$ — 5*— 
*-£^<?K *L-CpToC90 (W091/17243) l*A. =. K«7 v >XamdSi&£^£fiJ# 

=j v * —e&m*? * -pRamsiz-D^x omm^&zm 3 \zmm-r & . 5 ? * 

-Hfit^<D$E¥^ti^-r'S^P ; E-^-l±A. =7— tf (TAKA- 
7 5 7-if) itfe^ (Christensen M^) St/TAKA-T 5 =?— t?$ -5 *- 
2 ft :fl)^7X5 Kli Swa I St/ Nsi I ttiftomf:: Apa I U 
&£#t?^$*PJ*>-£lfALTpMWR3-SAN tfi;t5^7X5 K**y±lf 

^ctiCcfco-cpHWRa^H-r^ctic^y^-f £ o p fu r ,-ny * ^— tftttfF 

14PCR(Stratagene, La Jolla. CA)^ Mi6=i K>3^€>rtW Pst I SBiaicMS ( 

0.5kb) MTL ©5' — Kt"<5>$SlM)NA -tr-TV > h *m&t %>t-#>\zm^ 

ho C(DPCR J5l£<Dfc#<Z>:7*7-K:?^T-l*gBte=i K><Z)-f C±3!E0>EcoR 
I^<a£fty±lf£cfc5lC7*1f^>£;h/Cl^ 0 ig<|f7^>> h£EcoR 

I &tf Pst I TfiN^bL (C(DXg(DlSg, EcoR I Sfl&lidNTP&tfDNA tKU * 9— tf 
I (^U/^^^^^h) (cJc^^Slc^y Mb (mm^it) -fZ) 

s *L-c7iin-x?>i,n&.ft®iz&ymm+&o m. ^=1— kub* 

©3' SR£pRaMB2frP> 2kb0) Pst I -Apa I "7^ y> > h t Lt« y ttif (C(D 

£ Swa I -BLtf Apa I — ^JBJrpMWR 3 —SAN i:Z§(i7-<^-y 3 
7 v-h—MSm**? * -pRaMB5£tt£„ 
4. ^^^JU^JU^a^jjfflHft^Mg^ 
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tLTt^o A. ^"•J-9 s HowB104 pyrG^CD^y* — (DmAOtzito. 

-3;fxfr£<£El"f£> : pPYR6(Fungal Genetics Stock Center. Kansas City. KS) C 
CtlliA. 

- K^^^XpyrGita^^^tr (Oakley^ Gene 61 385-399, 1987) ] ; pS02 
Cdm*^n->A. ^-'JifpyrGitfE^^to] ; pPRYG24 C-tiliA. "7^^ 
zl-A (A. ficuum) ( = A. -iS-) pyrGitfe^-^^t;] „ JlSfcgte (Pyr + )«2 
MlE^^^TX^^U^UXS^JSife (Rowlands and Turner, Mol. Gen. Genet. 
126:201-216. 1973) ±T?S»J U * LT 1 mM0) 2 . 2' — T 

v/ ex (s-i^u^x^ti/'jvtju*:^) cabts] ££t?S{j>j$tfi± 

»M-<&*ffll)&liABTS£Ig<bL. a P--£fflfci&fe(D$ft£tf= €>-*-<> A. 
-7)-Bo-1^oh^7XhJHi ($*J 5 g -Jo) CD^yrt— - tf^^<7^ — 
Sl/A. ^K^7>XamdS (T-tr 5 9— tf) ita^ (Hynes *> s Mol. Cell Bi 
ol. JL : 1430-1439, 1983) ^*rpToC90£ffll^T PJB#«£ft$E&'t £<> amdS + fim$E 
&{*£Cove§4>tgit!! (Cove, Biochim. Biophys. Acta 113 : 51-56, 1966) ±T? 

oT^SiJL. f Lt ImMOABTS^^-trcove^^-eO)^^*— t?IS3tlC-Dl^-CX 

0. 01% Tween-804><&#£*ffi;&tfl!S^!K«1&£ttS Z t CX 2®mM?Z> 

125ml <75^^X5 1 ^^ffil7 ; 7Xa4'a)25nil(DASP04XI*MY50^ife^S@-e- 
U0*fcit>(cm**. -€-(Z)JS§%|^37 0 CirT, Ci^200rpm) , 
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>^fflL^ft§, ffi^lCli, 800/i I (DT^-fe-f A'-y7 7- (25mM0)^-7- K 
'J^A, pH5.5. 4O//M0>CnSO 4 )£2O// I (0ig£±®&;&tf5O%a>ETOH4iCD6O/i 
I (D0.28mM<7)*>'J >*f;U^^>(Sigma Chemical Co.. St. Lonis. MO) il^t 
& 0 530nmT?CDi!fti|X£Genesys 5UV- tfXftJtfKMi Iton-Roy) TfiiSBtWlcSI^-r 
5. 1 — t?i&<i (LACU) tt^SlcfcUTl ^fflSy 1 //mole<Z)gf|£&<b 
6 PN¥t(DS SDS-tK'JT? 'j;U7"5 Ky;u«$l*«| (PAGE) £Nov 

ex (San Diego. CA) ffi3fc<73^U*X M0~27%?7$?x:/ hy;U£/IH^Tfr 5 
o $>/^In'>h^7«;-- ?'J'J7>h • (Sigma) £m>-CS§fe£ 

B. $S£&tf#S£ 

ftv-±-k L-CpyrGXIianidS£fi|ffl-r£C<tT?, ^B#flm$E&$gJtl*$tl3<)%rf>> 

b7o%ic^i)-r'5> 0 MtL ropan^fiA. *t)-*ften&m~&^T&i>ni^ t 

tfVZihZtitco Ml-, MY50<ttt^TASP04Jgtfelcm&;5A<±£^a<&l>C£;&< 

B*>e>*u LfrLUtfihzommitfrfrbtiii^o t&mfe-y->-?)M» sds-pagei* 

&80kda I lcfc^-C±^y K*«U ^tvliM. ^E? ^fr t, 

*fiSfLfc^S5^(D-9->rXiS(eif *o A. -#-Bo|fcStiG&ttS3fe<0i&«j8& 
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mm* 




J&iClfc&fflDNA 


MTLACU/ML 








ASP04 


MY50 


A. * 'J ^ 






0. 00 


0. 00 


HowB104 pyrG 


RaMB5. 15 


pRaMB5 + pPYRG 


0. 85 


0.29 




RaMB5. 30 


pRaMB5+ pPYRG 


0. 71 


0. 87 




RaMB5. S3 


pRaMB5+ pPYRG 


0. 60 


0. 26 




RaMB5. 108 


pRaMB5+PS02 


0. 68 


0. 19 




RaMB5. Ill 


pRaMB5+PS02 


0. 70 


0. 17 




RaMB5. 121 


pRaMB5+PS02 


0. 49 


0. 20 




RaMB5. 142 


pRaMB5+PS02 


0. 54 


0. 04 


A. 






0. 00 


0. 00 


Bo- 1 


RaMB5. 1 


pRaMB5+ pToC90 


n. d. 


0.20 




RaMB5. 25 


pRaMB5+ pToC90 


a. d. 


0. 09 




RaMB5. 49 


pRaMB5+ pToC90 


n. d. 


0. 06 




RaMB5. 51 


pRaMB5+ pToC90 


n. d. 


0. 12 




RaMB5. 53 


pRaMB5+ pToC90 


D. d. 


0.21 




RaMB5. 62 


pRaMB5+pToC90 


n. d. 


0. 16 



n. d. =*fflj^ 



2. ifl$ilg)fiB<P*?*g-g<P3SM 

7X^^17 • ^"'J1f^aite^(*HowB104-pRaMB5.30(SSi?j109 flS^/ml) <T)1& 

^SS^ImKDT'J^- h^fcaWKIOOmlO&SUffl^^ziteJfe 1 — 
X50g/ I ; MgS04 • 7H20 2g/l ; KH2PO4 10 g / I ; K2SO4 2 g / I ; CaCI 
2-2H 2 0 0.5g/l ;*x>jg2g/l ; S*Sttmi&10 g / I ; 8fcS&M CZnSO 
4. 7H 2 

0 14. 3 g / I ; CUSO4 ■ 5H2O 2.5g / I ; NiCl2 • 6 H2O 0. 5 g / I ; FeS04 • 7H 
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20 13.8g/ I ; MnS04 • H2O 8.5g/ I ; £x>I§3.0g/ I ) s 0.5ml/ I ; ft 
I2g/I ; XT y^U ^--h^^-^lcAMf§fl(zpH6.0 izmm 

) 500ml<D^M7 7X=ilcAn, -e-LT37°ClcfcLNTP-^ 'J— ixx-7J 

-±T?200rpmlCT18B#ffl>r>*iK-«>3>-r<S o CCDl&S1S!l50ml cattle 1 
.8 'J v hJKD&Pt&ife (MgS0 4 • 7H 2 0 2 g/l ; KH2PO4 2 g / I ; ^71>i 
4g/l ; K2SO4 3g/l ; CaCI 2 ■ 2H2O 2g/l ; $*fi&Jg 0.5ml/ I ; 3? 

jia - y^lgJ&ffliflJSiJ-iml/i ) $^t?3 «j «v h;KDfg»»f^-r 0 co>#gPI§ 

$ 1.8'J^HU/# (1 v/v/m) W^T?^1fl^flT-r^o 8t#iiJtl*ig# 

3600~1300rpm lC$tJ#-r& 0 m&miB® (Nutriose 725 C^Uh-Xi/P^ 
] 225 g/ I ; JSm30g/ I ; B*»ttffi!&|15 g / I ; ?;UP OW^UVm 1. 
5ml/ I ;IS*t'>X7-^L, f Ltt- U— ^drfHtS) ^'JX^ 

^friiS*D30g(D^*n!fe ; 0~24h 2 g / 1 h ; 24~48 h 4g/1 h ; 48 
h-i&7 6g/1 h 0 

ffiZ&X.ltm*ktii'*v7-r-*-Q 400 x OX h>v£<t LTflMU &ffii&iBL 
, -€-LTil®fl*IlC^>^lc 0.5mM<&glj$L^U££:£cfc5KAD;iSo -tlBOSSg? 

;U£tt#3S<<J, -eUTMiracloth -Cigig LTS*<*£Rfc£-r -So C*i£(D+f->:7 
;i/£±fEtf>LACU7 y -fe-f l=* y ^ v *— tfSttlcoi^TT y-fe'f 7 v * — 



frSSHlCfclxTI* 180B#H^IC$*j45LACU/ml(Dfil7!»<jifie$4xSo 22LACU/mgOJ± 
Sttl^fcLNr, c:*U*2 g/ I <D365MH»^u/*— tflcffimf flfe^ ffi&fta 
1«!ltti#a)f§S^fcL^r)ij3t$4i*S^:^»v*— bSttli 170^^lc$tj10LACU/ 

mi-efcy. ^*Dffl<D#«ETr-mi>ai-t±*fiia)i^25%-cfco^o 

III. 7><-l?'Jt7 • 5'V7]-^ISi>Brm^ 

a. *m»tf*as 
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i. MM 

> K/N-yj 3 v^— tfFJiU!/W P?;U$ t?£Boeh 
ringer Mannheim ^ySSALfc:* £ P ^? 7 < — (^Pharmacia FPLCXIifeffl 
<&<gIEvX^A(Dt^;Kfr-efrdo UEbfcT'y-fe-l'liifcJtft (Shimadzu PC160) X 
<7 P h 'J— (Molecular Devices^l^ftA^fT^o Britton &; 

Robinson (B&.R) /<777 — ^Quelle, Biochemisches Taschenbuch, H. M. 
Raven. II. Teil, S. 93u, 102. 1964 \zUW.OZfu h =i — Mz®.-?xmWk-?% 

o 

ha>* -e^^-T^o 60*/ I 0)*>y >*f;uyv>x t-vvmm (5O%0x*/— ;u 
tf0.28mM) StttO** I <Z>tr>:7;u£0. 8mlO^#AD|ftLfc/<^ — jS^^/B^ 

-r<s>„ mt\tsttmizt>tz*>) 530™!-?^-*--^,, stti*i ^-ra^yic^b^ 

*L7i£fCa>//mole£ Utg^t*. t§*fcpH0>B&.R/W7 7 — ^ffilt^. ;£ 

tt^iicz-eii rsouj tm?% 0 ±ifc(D&viAC\}tfa-tZ>f£&&&;j£-?&tz 

tf)lz25mM(Dg^^ h 'J OA. 40 M<DCuS04. pH5. 5(D/<-/ ? 7 — tteffl-T 2 
2' ex (3-x^uk^ 

V^TVM >-6-;*Jl,*>&) (ABTS) Wi\tTv^\t 0. 4mM<DABTS. B &.R 
A'-;77- pH4. 1 £JfH\ ^SlcfcL>T A^^'E-^— -r-S-^l-^ytTO 
o ABTS^-^v^r— tf5£1±±li U-) T^-fe'fl*. M«P LfcABTS-7# 

P— X (0. 05 g CDABTS, 1 g<D7#P— X, 50ml<Z)H20, TtfP — X^^f*: 

tolcira^) £g#UEF y;KD±ica^. f LtiS-e-f >^=l^<- hT&ztiz 

•clt>!7^;ajSicfc^r^{i>r>^rLK~i>3>Lri:3Sou si4£*rt*-9->^;u 
£ffl^-tfT-5o ■y-v^nii^C/s'^^r-i^oof&iz^L-c^^^a-eT'yHz 

3. a s sffi saAi£^ fi asi 
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3. 7 'J y ViWT—XV P*2giSL*:i§§&£(pH7. 6. 16mS) ^Whatman #2&i&-C 
Mig-T-Sp -f-<D^S?S^S1Y100M(MWC0 : 100)(D^LNf-Spiral Concentrator (Ami 
con) T-3700m I & 200m I ^ t MM* 3 • * ©»ttfc -Szirlzj; yo. 7 
StaSfUWU -tL-CSIYIOOT? 170ml KMMH-ft. 3Jfe*S.o»|6Lfc***l* 

*a>**fc£--2o s CT?-«3Msu sbbmbu *ltimig> kux. pH7.5 

, 0.7mS (/^";7t — A) TfWWft Lt fcl^7cQ-sepharose XK26* ^ A(12 
Gnl)l=*-Hr*. Mo??* — -fcf/<> Kli^*n4J|C73^A^^o< yTIW*. 

ttlt^o 31 2 SOU— ^lt/\*^^T — B (/^7 7- At 2M(DNaCI) Icj;5f5|j& 
^iB0)|^|cJ§ai-r^ o ^->7J— t?S14<D#L*-^(&&fe<0!j$Df|l*1 MO)Na0Hfc<fc 

y-ta>»»ta-r*. sDs-PAQE»wi*c©n«j&<»ft3S:^y*— e^^fc&f ^ 

4. 7;;^§. ^U3t/iHk<p»i» »r<N-5iEaag.gii(n4» 

N-3fe«HB5"J*£*ABI 476Ai/->r>-9— -e^5 0 ±7 5/i»«f <**u&*& 
r-MtL 0>Jttfi1IM!k€ft£) £HP Amino QuantgMT'ltlife-f £ 0 VL#*)z**sJU<t 

TJ»*<b«BM«tt SDS-PAQEIc* y^^tl*»lftJS<Z)ffiitJZ«fc iJMiti. 
/ W p SOU* 5 >H7 5 y *^$f— n -5SflS<DI8£^P y 
m%<M±ft&lz$t'oxmifo-t& 0 mou g(D r -MtL €4jf sO"*:/??— tffC 
*y» 1 MOSftXtt 0. \MO)>fT — i>>HCI 0>ft&TXI&&&a:TT**aaU 
^t^r-IB^J^CDfc^lcPVDFIglC^P -v^r>r >y-a-£o &20pmol(DJlft:f P ->dF^ 

SDS-PAGE&t/g&IFF ##f(iNovex -feJUXfiMini protean I IStfif^U 1 1 M 
ini IEF -b;KBio-Rad)(DL^-^tL^T*ff5o y;ua^«fl*Sephacryl S-300 
(Pharmacia) -<?fTl\ -e-*lcfc y 7 A £SKE* :?;U-^r* 

h^> (2000kdal) „ ^IgG (158kdal) , <MiJ»7VU?5:/ (66kdal) % 3jv<;u 
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(45kdal) Sl/H^BSS *<fa tf> (17kdal) *m**C <h Icj; y 

-So 

b. 

3.7ia>*B«f**^c,. *tj 2 ~ 3 g 0) r -MtL A<*«*tl*. 100kdal(DMWC0 
^P^^Lfco lOmMtfJHJX, pH7.5 -C^ffi-lb Lt fc^fcQ-Sepharose "7 h 'J y 

**ic*rr* r -MtL o>««i»*i*-ta>«ja)«fcyiitt, a.o*yai<ii*Lfc^ 
^tfr^Lfco *a>ttaa&a>m>n#r*<fcyxi^4gef::<*:& Mon-axii^u 

0iJjttfS-3OO 0>l^*i;&*T?El::||l«Tf* % **l«fc y **tttl*/Jx* 

^roMwi-s^^^Bt^tL-So tt^Mi=i8«o!)fii«j*ftut67%o!>iaiRwa-&e»n 

•So IcTFfUBttOXy* Q-Sepharose 0 P T h 7 — T?0> r -MtL ©2* 

ISiLfc r -MtL l*S -300 ^UiffiigT? 100~140kdal <7>MW. ^LT SDS-PA 
GET?85kdal<&MW£;r^\ fltt^'J =1 S/JMttfc«> SDS - PAGE T? O r -MtL 0>|£Kl&<7> 
±*l*fl^t*#*<D««0514%*d5fc*Z E8&IEF liABTS*— /\* 

-U— Tv-fe-f l=fcl*TS5te<i:pl~4.2 K£*Lfc„ 

W*Ufc*»XI*FWFK<J!)Lx^4t^<D-9->^;uS*0!)fII« r -MtL a>N-*4§S 

^^y-tficj;* r-MtL 0)&m\tf&7uy*>?£titzN-Zi®£mirZ>Z 
>/<*H£%fc6Lfc. ztilt. r -MtL o>mmt<Dffi<DZ?n'<y? K<D^P4r 
BP^. 'J V£ h— T ■ V^ — (Rhizoctonia solani) (DSn ^ y 

MKSFISAATLWI VGILTPSVAAAPPSTBPQRDLLVPITEREEAAVKARQQSCNTPS 
I < -!tJEi'f*»<7*F— > I < - fll/£*WfK -> K-N-3KW 
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Wfe<7> r-MtL <T>7.^0 HUli ZlGB.lt 589nmlcrg^i»i|X$^Lr^fco 
Abs276^ L J XI£mg=S l J £: Lt$SLT» 5 

vh — tfl*pH6.5 lcfcl^r20XI*S0U U:lia^&45i£ii(&fit*;h,^;ft£*Lfco LA 
CUT y -b'<l*Abs276^ L J Xlimg^ y 1 0X 1*22^(40) fit £4, tz Lfr 0 

r-MtL Stt(75pH^P^^-;H±i?^M<D^H«t^J5:yiS< > 6.5 <0SlpH£ 
^■T^o r-MtL lz^T«!££;K£20#<7)^iiJt'f'>*zL*-- ^a>&lc#i#L 

TL>^^/ t sttr3<torcDJiiB;ajtfiii*iKi6o o cr*aE > 'S)o «m r-MtL i*o-se P h 

arose *Hi/<? 7 r-0)cf T?- 20°CT?;$*S LT 5 aflB«# L"CtiS5tt*5fe*33&:^ 

Q-Sepharose -CJ|l«ILfc5e»**^&»6ti* r -MtL 0> 2ffiy (DJBSB£ 
itttLfcfc*. SDS-PAGE, g&PAGE, g&IEF. S -300 V^ifcia. UVpHRX"* 

N-5SS»E5>J*3eR*a>«jfelctet^-C**<i:fil*^o/i:. Q-Sephar 

ose "e©a^a)»di/<*— >i±»«<D*3Ep*^ij3*/;nbirft3fe"r*. 

TW=l*l*<«J&*<Di»Mfc»ifc*1*fc 0.1% P -^i-b>v7; >IC®^5 
IvcgtSfcLfc,, 

&Mflftffi& ; 

0. 1M0K-U >S$/^'y77- (pH7. 0)4><D0. 1%©p-7i-U>-i?75> 
0. 1M<DK-'J (pH7.0)*CD0. 1%(D75>'7i/-;i/ 

»3i ; 

*§&-7-f-fe'J:t:7 • *-*7-f7 • 5v*~ tf16LACU/ml ( 



mm. ; 
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Datacolor Textflash 2000 (C IE-Lab) 

g£%(Z)£14&<jfeili ^Datacolor Textflash 2000T-, CIE-Lab — $ — 

l* ( roj =m. fit riooj =e) ta* ( r-j -5-lt r+j =^ 

-7i-l/>i57S>aifo-75/7i/-^ffifflno 

«§l=SMiU -£LT30 o CT?60SH*O 0 -5- t?Jft 3 -rf^, 2*0) 

« i 



0-TlJVx.J-JV 


mm 


L * 


a * 






70. 3 


2.3 


7 » * - Hf 


+ 


57. 7 


15.3 


• : 0 =H. 100= 6 a * 


: H< > + — # 






L • 


a * 






70.3 


2.3 


1. 0ml© 5 y * — -tf 


+ 


29. 1 


4. 1 


• : 0=1, 100= S a* : - = iSU +=B 
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JUTfl>^^W*4^^^^X h^$*JCD^i:T?, 1 994^ 5 £ 25 BIzAgri cultural R 
esearch Service Patent Culture Collection. Nothern Regional Research Cen 
ter. 1815 University Street. Peoria. Illinois. 61604lC^ttL s -frLX&LT 

pRaMB5^(DE. 3 'J JM101 NRRL B— 21261 
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E H S 

( 1 ) — Kffif 18 : 
( i ) ffiSSA : 

(A) : Novo Nordisk Biotech. Inc. 

( B ) ii t> : 1445 Drew Avenue 

(C) rfj : Davis, California 

(D) H : United States of America 

( e ) mmm^ : 956i6-488o 

(F) : (916) 757- 8100 

(G) 7 7 >y ? X#^§- : (916) 758- 0317 

( i ) mmA : 

(A) &m : Novo Nordisk A/S 

( B ) ii $ : NOVO Alle 

( C ) Tff : Bagsv rd 

( D ) m : Denmark 

( E ) : DK- 2880 

(F ) mm&^ : +45 4444 8888 

(G) y r -y 9 *#*f : + 45 4449 3256 

(ii) mwozfo : *gs?£*i^v>r" -t 'jtn?^ * *--t?& 

(iii) 6E?>J©& : 2 
(hr) 8*&5£ : 

(A) 535fc : Novo Nordisk of North America, Inc. 

(B) M 0 : 405 Lexington Avenue, Suite 6400 

(C) rff&tfW : New York, New York 

(D) B : U. S. A. 

( E ) fBffi#*§- : 10174- 6401 
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(v) 3 y fa - 9 -mifcy t - A : 

(A) m&9 -f 7* : Floppy disk 

(B) 3 > f * - * - : IBM PC compatible 

(C) f^i&^^-^A : PC- DOS/MS - DOS 

(D) 7 7 h i T : Patent In Release #1.0. Version #1.25 

(EPO) 

(vi) IWiAf - 9 - : 

(A) tUSff : iS^BTT 

(B) miSB : 1995^ 5 £ 31 B 

(C) #S : 

(yfi) 5fcCDHiSI©-r- * - ; 

(A) ttiia#^ : US 08/253.781 

( B) mm B : 1994^ 6 M 3 B 
(vi) ttffiA/ttSJStffIS : 

(A) : Lowney. Karen A. 

( B) : 31. 274 

(C) : 4184.204-WO 

(ix) mmmn : 

(A) : 212 867 0123 

( B) 7 7 * * : 212 867 0298 

( 2 ) SEQ ID NO : 1 do^TCDlf $g : 
( i ) mm<b®WL : 

( A ) Sc! : 3187igg*f 

(B) $ 4 -f \ t&WL 

(C) 8t©& : Zl*:m 

(D) h * a >>- : mm 

c ii) >r r : DNAC-y-v /o 
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(vi) : 

( A ) £43) : v-f-fcU*? • "9- - * 7 4 ^ 
(ix) : 

(A) ;OFd> 

(B) : 833. ..917 
(ix) mm : 

(A) : 4 > h a > 

( B ) tig : 996. . . 1077 
(ix) : 

(A) ■. yf y hay 

( B ) fig : 1090. . . 1188 

(ix) mm : 

(A) : >f > h a > 

( B ) tig : 1261. . . 1332 

(ix) mm : 

(A) :-f>hD> 

(B) tig : 2305... 2451 
(ix) #88 : 

(A) : J y h a y 

(B) tig : 2521. .. 2613 

(ix) mm : 

(A) : CDS 

(B) tig : (587.. 832. 918.. 995, 1078.. 1089. 

1189.. 1260, 1333. .2304. 2452. .2520. 
2614. .3024) 
(xi) BETijCDpiSffl : SBQ ID NO : 1 : 
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GCTACCTTCT TTCCTCACCG TCCrtTTCCC CCCCCCCCTC CCTCCTTCAA CCCCCTCACT 60 

AGTCCGCTAA CCGATCCTCA ATCTGGTCTT CTOACCTCAC CTCCTOCAGC AGATCACAGT 120 

TCATCCACCG AGTGATCTCC ACCACCCAGA AOGGAGGGOG OATGCGCCCA TGCTCCAACA 180 

TACCCTOGTG TOGCTAGAGA CGTCGCGCCA TCAGC CTTTT CATCACACCG AGCACGTCCA 240 

CGGACCGGCT CCTTTCACCC CCGCOTCCTC CGGAGGATTG AGTCACGATA TTTCGGGATO 300 

TGGOAAGCGO GAGAQAAAOO AGGGGGCAGG GGCGOAAACA TGTTGGATAC QAGCTGCGCC 360 

CCTTTTCCAA CATCGAGAAC AGGAAGTCGT TGGTGTCGGC CGTAATOTCT ATAAAACGAG 420 

GCTCCTTCTC GTCGTCGACT TGTCTCAGCT TCTCTCTCTC GTCCACACCA AGCCACTCTT 480 

GCCTCAGCCA CCTCAGCCAC CTTCAACTCA TCATCTTCAG TCAAGTCGTT CATTCACATT 540 

CTCTCTCTC TTTCTATCGAG TCGCCTTCCC GGCCCTTCAC CACAAC ATG AAG TCC S95 

Met Lya Ser 
1 

TTC ATC AGC GCC GCG ACG CTT TTG GTG GGC ATT CTC ACC CCT AGC GTT 643 
Phe. XI a Ser Ala Ala Thr Leu Leu Val Cly lie Leu Thr Pro Ser Val 
5 10 15 

GCT GCT GCC CCT CCA TCC ACC CCT GAG CAG CGC GAC CTO CTC GTC COT 691 
Ala Ala Ala Pro Pro Ser Thr Pro Glu Gin Arg Aap Leu Leu Val Pro 
20 25 30 35 

ATC ACG GAG ACG GAC GAG GCA GCC GTG AAG GCT CGC CAG CAG AGC TCC 739 
He Thr Glu Arg Glu Glu Ala Ala Val Lys Ala Arg Cln Oln Ser Cye 
40 45 50 

AAC ACC CCC AGC AAC CGG GCG TGC TGG ACT GAC GGA TAG GAC ATC AAC 787 
Aan Thr Pro Ser Asn Arg Ala Cys Trp Thr Aap Gly Tyr Aap Zle Aan 
5S 60 65 

ACC GAC TAC GAA GTG GAC AGC CCG GAC ACG GOT GTT GTT CGG COG 832 
Thr Aap Tyr Glu Val Aap Ser Pro Aap Thr Cly Val Val Arg Pro 
70 75 80 

OTGACTGCTC TCOTTAATTA CGCTTCGGCG AGTTGCGCAG ATATATTAAA TACTGCAAAC 892 

CTAACCAGCA CCTGACATGC GAC AG TAC ACT CTC ACT CTC ACC GAA GTC GAC 944 

Tyv Thr Leu Thr -Leu Thr Glu Val Aap 
85 90 

AAC TGG ACC GGA CCT GAT GGC GTC GTC AAG GAG AAG GTC ATG CTG GTT 992 
Asn Trp Thr Gly Fro Asp Gly Val Val Lys Glu Lys Val Met Leu Val 
95 100 105 

AAC GTACGCCACC CCTTTTCTTO TCCTACOATC TGGGTGATGT GOGTCGTTOC 1045 
Asn 

CCCTGAGAOA CTOACCGAGC CTTTGGCICC AG AAT ACT ATA ATC GTAATTAATT 1099 

Aan Ser Zle lie 
110 

ATACCCCCCT CCCTCCAGCA CCCCCAGCAG CTCGAGAAGG GTATCTCAAG TTAGTCAGGC 1159 
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CTGCTCACCT CACCCGCGCC AACCCATAC GGA CCA ACA ATC TXT GCG GAC TOG 

Gly Pro Thr lie Phe Ala Asp Trp 
115 120 

GGC GAC ACG ATC CAG CTA ACG CTC ATC AAC AAC CTC GAG ACC AAC GGC 
Gly Asp Thr He Gin Val Thr Val lie Asn Asn Leu Glu Thr Asn Gly 
125 130 135 

GTATGTCTGC TGCTTGCTCT CTTGCTCTCC TCGTCCGCGA CTAATAATAA TATCAACTCG 

TGTCGAAAAC AG ACG TOG ATC CAC TGG CAC GGA CTG CAC CAG AAG GGC 
Thr Ser He His Trp His Gly Leu His Gin Lys Gly 
140 145 

ACC AAC CTG CAC CAC GGC GCC AAC GGT ATC ACC GAG TGC CCO ATC CCC 
Thr Asn Leu Hie Asp Gly Ala Asn Gly He Thr Glu Cy» Pro lie Pro 
150 155 160 

CCC AAC CCA GCG AGG AAG CTG TAC CCC TTC AAG OCT CAG CAG TAC GGG 
Pro Lys Gly Gly Arg Lys Val Oyr Arg Phe Lys Ala Gin Gin Tyr Gly 
165 170 175 180 

ACG AGC TGG TAC CAC TCG CAC TTC TCG GCC CAG TAC GGC AAC GGC GTG 

Thr Ser Trp Tyr His ser His Phe Ser Ala Gin Tyr Gly Asn Gly Val 
185 190 195 

CTC GGG GCC ATT CAG ATC AAC GGA CCG GCC TCG CTG CCG TAC GAC ACC 
Val Gly Ala. II© Gin He Asn Gly Pro Ala Ser Leu Pro Tyr Asp Thr 
200 205 210 . 

GAC CTC GGT GTG TTC CCC ATC AGC GAC TAC TAC TAC AGC TCG GCC GAC 
Asp Leu Gly Val Phe Pro He Ser Asp Tyr lyr Tyr Ser Ser Ala Asp 
215 220 



GAG CTG GTG GAA CTC ACC AAG AAC TCG GGC CCG CCC TTC AGC GAC AAC 
Glu Leu Val Glu Leu Thr Lys Asn Ser Gly Ala Pro Phe Sar Asp Asn 
230 235 240 245 

GTC CTG TTC AAC GGC ACG CCC AAG CAC CCG GAG ACC GCC GAG GGC GAG 
Val Leu Phe Asn Gly Thr Ala Lys His Pro Glu Thr Gly Glu Gly Glu 
250 255 260 

TAC CCC AAC CTC ACG CTC ACC CCG GGC CGG CGG CAC CGC CTG CGC CTG 
Tyr Ala Acn Val Thr Leu Thr Pro Gly Arg Arg His Arg Leu Arg Leu 
265 270 275 

ATC AAC ACG TCG GTC GAG AAC CAC TTC CAG GTC TCG CTC GTC AAC CAC 
He Asn Thr Ser Val Glu Asn His Phe Gin Val Ser Leu Val Asn His 
280 285 290 

ACC ATG TGC ATC ATC GCC GCC GAC ATG GTG CCC GTC AAC GCC ATC ACG 
Thr Met Cys He lie Ala Ala Asp Met Val Pro Val Asn Ala Met Thr 
295 300 305 

GTC GAC AGC CTC TTC CTC GGC GTC GGC CAG CGT TAC GAT GTC GTC ATC 
Val Asp Ser Leu Phe Leu Cly Val Cly Gin Arg Tyr Asp Val Val lie 
310 315 320 325 

GAA GCC AAC CCA ACG CCC GGG AAC TAC TGG TTT AAC GTC ACA TTT GGC 
Glu Ala Asn Arg Thr Pro Gly Asn Tyr Trp Phe Asn Val Thr Phe Gly 
330 335 340 



1212 

1260 

1320 
13 68 

1416 

1464 

1512 

1560 

1600 

1656 
1704 
1752 
1800 
1848 
1896 
1944 
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GGC GGC CTC CTC TGC CCC GGC TCC A00 AAT CCC TAC CCC GCC CCC ATC 1992 
Gly Gly Leu Leu Cys Gly Gly Ser Arg Asn Pro TVr Pro Ala Ala lie 
345 350 3S5 

TTC CAC TAC GCC GGC GCC CCC GGC GGC CCG CCC ACG GAC GAG GGC AAG 2040 
Phe His Tyr Ala Gly Ala Pro Gly Gly Pro Pro Thr Asp Glu Gly Lys 
3 60 365 370 

GCC COG GTC GAC CAC AAC TGC CTG GAC CTC CCC AAC CTC AAG CCC GTC 2088 
Ala Pro Val Asp His Asn Cys Leu Asp Leu Pro Asn Leu Lys Pro Val 
375 380 385 

GTG GCC CGC GAC GTG CCC CTG ACC GGC TTC GCC AAG CGG GCC GAC AAC 2136 
Val Ala Arg Asp Val Pro Leu Ser Gly Phe Ala Lye Arg Ala Asp Asn 
390 395 400 405 

ACC CTC CAC GTC ACC CTC GAC ACC ACG GGC ACC CCC CTG TTC GTC TGG 2184 
Thr Leu Asp Val Thr Leu Asp Thr Thr Gly Thr Pro Leu Phe Val Trp 
410 415 420 

AAG GTC AAC GGC AGC GCC ATC AAC ATC GAC TGG GGG AGG GCC GTC GTC 2232 
Lys Val Asn Gly Ser Ala He Asn tie Asp Trp Gly Arg Ala Val Val 
425 430 435 

GAC TAC GTC CTC ACG CAG AAC ACC AGC TTC CCA CCC GGG TAC AAC ATT 2280 
Asp Tyr Val Leu Thr Cln Asn Thr Ser Phe Pro Pro Gly Tyr Asn Zle 
440 445 450 

GTC GAG GTG AAC GGA CCT GAT CAG GTAACAAAAA GGGCACCCCA COGCTCCTCC 2334 
Val Glu Val Aan Gly Ala Aep Cln 
455 460 

TCCAACTACA CCTTGCTCGC CCTCCTCTTC TTCCTPAATA ACTACCTCCC AACCCTCCCC 2394 

CCTAATTAAT TCACTTTAAA GGCOGATCAA GACTGACOGA GCCCCCTCTC TTTGCAG 2 4 SI 

TGG TCG TAC TGG TTG ATC GAG AAC GAT CCC GGC GCA CCT TTC ACC CTA 2499 
Trp Ser Tyr Trp Leu He Glu Asn Asp Pro Gly Ala Pro Phe Thr Leu 
465 470 475 

CCG CAT CCG ATG CAC CTO CAC CTAACTTCGA TACATATATA TATATATATA 2550 
Pro His Pro Met His Lou Hie 
480 

TACATTGCTT TCCTGCCTCG CTCCCTTAAA TAAAATTAAA TAACCAAAAA TAACAAAAAA 2610 

AAG GGC CAC GAC TTT TAC CTC CTG GGC CGC TCG CCC GAC GAG TCG CCG 2658 
Gly Kis Asp Phs Tyr Val Leu Gly Arg Ser Pro Asp Glu Ser Pro 
485 490 495 

GCA TCC AAC GAG CGG CAC GTO TTC GAT CCG GCG CGG GAC GCG GGC CTG 2706 
Ala Ser Asn Glu Arg His Val Phe Asp Pro Ala Arg Asp Ala Gly Leu 
500 505 510 515 

CTG AGC CGG GCC AAC CCT GTG CGG CGG GAC GTG TCG ATG CTG CCG GCG 2754 
Leu Ser Gly Ala Asn Pro Val Arg Arg Asp Val Ser Met Leu Pro AJ.a 
520 525 530 

TTC GGG TGG GTG GTG CTG TCC TTC CCC CCC CAC AAC CCG GGC GCC TGG 2802 
Phe Gly Trp Val Val Leu Ser Phe Arg Ala Asp Asn Pro Gly Ala Trp 
535 540 545 
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CTG TTC CAC TGC CAC ATC CCC TGC CAC CTC TCG CCC GCC CTG GGC GTC 2850 
Leu Phe His Cys His Ila Ala Trp Hie Val Ser Gly Gly Leu Gly Val 
550 555 560 

GTC TAC CTC GAG CGC GCC GAC GAC CTG CGC GGG GCC GTC TOG GAC GCC 2898 
Val Tyr Leu Glu Arg Ala Asp Asp Leu Arg Gly Ala Val Ser Asp Ala 
565 570 575 

GAC GCC GAC GAC CTC GAC CGC CTC TGC GCC GAC TGG CGC CGC TAC TCG 2946 
Asp Ala Asp Asp Leu Asp Arg Leu Cys Ala Asp Trp Arg Arg Tyr Trp 
580 585 590 

CCT ACC AAC CCC TAC CCC AAG TCC GAC TCG GGC CTC AAA CAC CGC TGG 2994 
Pro Ttir Asn Pro Tyr Pro Lys Ser Asp Ser Gly Leu Lys His Arg Trp 
595 600 605 

GTC GAC GAG GGC GAG TGG CTG GTC AAG GCG TGAGCGAAGC AGGAAAAAGO 3044 
Val Glu Glu Gly Glu Trp Leu Val Lys Ala 
610 615 

AAACAAAGAG GGGGGGGGGG GCTAGTTCCT ATTTTTGCTT TTTTTTTTTG TT CTTO TCCT 3104 

TGTGCTGGCG GTTCCCTGGT AAAGGAGAAG GGGGCCCCAA GTTCGAGTGG GTGTGTGATC 3164 

GGGTAAATAT TATCAAGAGA TCT 3187 

( 2 ) SEQ ID NO : 2 Col^CSI : 
( i ) Hu^JO^a : 

( A) : 620T 5. J Wt 

CB) ^Y^:Ti;i 

cc) mom : 

( D ) h *K o if - : It m 
( vi ) : 

(A) 4:1ft : T>f -tr 'J it 7 b 5 - V-*7 4 7 

(xi) mmomm : seq id no : 2 : 

Met Lys Ser Phe He Ser Ala Ala Thr Leu Leu Val Gly He Leu Tbr 
1 5 *0 " 

Pro Ser Val Ala fcla Ala Pro Pro Ser Thr Pro Glu Gin Arg Asp Leu 
20 25 30 

Leu Val Pro He Thr Glu Arg Glu Glu Ala Ala Val Lys Ala Arg Gin 
35 40 « 
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Cln Ser Cys Asn Thr Pro Ser Asn Arg Ala Cya Trp Thr Asp Oly Tyr 
50 55 60 

Aap lie Asn Thr Asp Tyr Olu Val Asp Ser Pro Asp Thr Cly Val Val 
65 70 75 ' BO 

Arg Pro Tyr Thr Leu Thr Leu Thr Olu Val Asp Asn Trp Thr Cly Pro 
85 90 95 

Asp Gly Val Val Lys Glu Lys Val Met Leu Val Asn Asn Ser He He 
100 105 110 

Gly Pro Thr He Phe Ala Asp Trp Gly Asp Thr He Gin Val Thr Val 
115 120 125 

He Asn Asn Leu Glu Thr Asn Gly Thr Ser He His Trp His Gly Leu 
130 135 140 

His Gin Lys Gly Thr Asn Leu His Asp Gly Ala Asn Gly He Thr Olu 
145 ISO 155 160 

Cys Pro 11© Pro Pro Lys Gly Gly Arg Lys Val Tyr Arg Phe Lys Ala 
165 170 175 

Gin Gin Tyr Cly Thr Ser Trp Tyr His Ser His Phe Ser Ala Cln IVr 
160 185 190 

Gly Asn Gly Val Vol Oly Ala He Gin He Asn Gly Pro Ala Ser Leu 
195 200 205 

Pro Tyr Asp Thr Asp Leu Gly Val Phe Pro He Ser Asp TVx Tyr Tyr 
210 215 220 

Ser Ser Ala Asp Glu Leu Val Glu Leu Thr Lys Asn Ser Gly Ala Pro 
225 230 235 240 

Phe Ser Asp Asn Val Leu Phe Asn Gly Thr Ala Lys His Pro Glu Thr 
245 250 255 

Gly Glu Gly Glu Tyr Ala Asn Val Thr Leu Thr Pro Gly Arg Arg His 
260 265 270 

Axg Leu Arg Leu He Asn Thr Ser Val Glu Asn His Phe Gin Val Ser 
275 280 285 

Leu Val Asn His Thr Met Cys He He Ala Ala Asp Met Val Pro Val 
290 295 300 

Asn Ala Met Thr Val Asp Ser Leu Phe Leu Cly Val Gly Gin Arg Tyr 
305 310 315 320 

Asp Val Val He Glu Ala Asn Arg Thr Pro Gly Asn Tyr Trp Phe Asn 
325 330 335 

Val Thr Phe Gly Gly Oly Leu Leu Cys Oly Gly Ser Arg Asn Pro Tyr 
340 345 350 

Pro Ala Ala Ho Phe His Tyr Ala Gly Ala Pro Gly Gly Pro Pro Thr 
355 360 365 



Asp Glu Gly Lys Ala Pro Val Asp His Asn Cys Leu Asp Leu Pro Asn 
370 375 380 



(45) 10-501137 



Leu Lys Pro Val Val Ala Arg Asp Val Pro Leu Ser Gly Phe Ala Lys 
385 390 395 400 

Arg Ala Asp Asn Thr Lou Asp Val Thr Leu Asp Thr Thr Gly Thr Pro 
405 410 415 

Leu Phe Val Trp Lys Val Asn Gly Ser Ala He Asn He Asp Trp Gly 
420 42$ 430 

Arg Ala Val Val Asp Tyr Val Leu Thr Gin Asn Thr Ser Phe Pro Pro 
435 440 445 

Gly Tyr Asn He Val Glu Val Asn Gly Ala Asp Gin Trp Ser Tyr Trp 
450 455 460 

Leu He Glu Asn Asp Pro Gly Ala Pro Phe Thr Leu Pro His Pro Met 
465 470 475 480 

His Leu- Hie Gly His Asp Phe Tyr Val Leu Gly Arg Ser Pro Asp Glu 
485 490 " 495 

Ser Pro Ala Ser Asn Glu Arg His Val Phe Asp Pro Ala Arg Asp Ala 
500 505 510 

Gly Leu Leu Ser Gly Ala Asn Pro Val Arg Arg Asp Val Ser Met L«u 
515 520 525 

Pro Ala Phe Gly Trp Val Val Leu Ser Phe Arg Ala Asp Asn Pro Gly 
530 535 540 

Ala Trp Leu Phe His Cys His He Ala Trp His Val Ser Gly Gly Leu 
545 550 555 560 

Cly Val Val Tyr Leu Glu Arg Ala Asp Asp Leu Arg Gly Ala Val Ser 
565 570 575 

Asp Ala Asp Ala Asp Asp Leu Asp Arg Leu Cys Ala Asp Trp Arg Arg 
580 585 590 

Tyr Trp Pro Thr Asn Pro Tyr Pro Lys ser Asp Ser Gly Leu Lys Hie 
595 600 605 

Arg Trp Val Glu Glu Gly Glu Trp Leu Val Lys Ala 
610 615 620 
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gctogcttctttggtcoccgtcgtUtcgcccgccccctccctccttcooccccctgogtogtcggctaagcgotcclco 80 

aUtggtcttgtgoggtcacgtcctcccgcagalgacagttcotcgagcgogtgatctccaccocccogoogggoggggg 160 

gatgcgcgcotgctccaacotaccctggtgtcgctogogocgtcgcggcatcagccttttcatcacaccgogcocglcca 240 

cggoccggctcctttcocccccgcgtcctccggoggottgogtcocgatotttcgggatgtgggaogggggogagaaogg 320 

oggggggoggggcggoooc o t g 1 1 gga locgogc t gcgcccc 1 1 1 tcccoco tcgagoacoggoog t eg ttgglg t egge 400 

cgiootgtc totogao cgoggclccttctcgtcgtcgocttglctcoggttctctctctcgtccococcoogccogtctl 480 

gcctgogccocctgagccoccltcaactcotcotcUcogtcoogtcgttcaUgocottgtgtctctctttctotcgog 560 

tegge t tcccggccc t IcoccocoocATGAAGTCCTTWTCAGCGCCGCGACGCTTTTGGTGGGCATTCTCACCCCTAGC 640 

MetLysSerPhei I eSer A I aAl aThrleuLeuVa IG I y 1 1 eLeuThrPr oSer -30 

GTTGCTGCTGCCCCTCaT(XmCCTGAGCAGCG(£ACCTGCm 720 

VolAloAloAlcProProSerThrProGluGlnArgAspLeuLeuValProlleThrGluArgGluGluAloAloVolLy -3 

GCCTCGaAGCAC/^TCCAACACCCCCAGCAACCGGG^ 800 

sAlaArgGlnGlnSerCysAsnThrProSerAsnArgAlaCysTrpThrAspGlyTyrAspI leAsnThrAspTyrGluV 25 

TGGACAGCCCGGACACGGGTGTTGTTCGGCCGgtgagtgctclcgtloattacgctlcggcgogttgcgcagatototta 880 

o I AspSerProAspThrC I yVq I Va I ArgPro 35 

oo toe tgcooocc toogcogga gc t goc o t gcgocogTACACTCTGACTCTCACCGAAGTCGAt^ACTQGACCGGACCTG 960 

TyrThrLcuThrLeuThrGliiVolAspAsnTrpThrGlyProA 50 

ATGGCGTaTCAAGGACAAGGTCATGCTGGTTAACAgtocggcoccccttttcttgtcctoggotctgggtgotgtgcgt 1040 
spGlyVolVolLysCluLysVolMetLeoVolAsnA 62 

cgt tgcccc tgogoga goc t goc cgogcc 1 1 tggctgcogATAGTATAATCGgtaot toot tataccgccctgcctccog 1 120 

snSerllelleG 66 

cogccccogcogctcgogoogggtotctgoogttogtcoggcct gctgoc ctgoccggggccaocccoccotogGACCAA 1200 

lyfroT 68 

CAATCTTTGCGGACTGGGGCG ACACGATCCAXTAAOGGTCATCAACAACCTCGAGACCAAGGGgta tgtctgctgcttg 1280 
hr 1 1 ePheA I oAspTr pG I yAspThr I leGlnVol ThrVo 1 1 1 eAsnAsnLeuG I uThrAsnG I 89 

FIG.2A 
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etc tc t tgc t ctcc tcgtccgc goct oot ootootatcooctcg tgtggoooocogCACGTCGATCCACKXSCACGGACT 1360 

yThrSer [ I eHi sTrpH i sG I yLe 97 

CCACCAGAAGGGCACCAACCTGCACGACGGCGCCAACGGTATCACCGAGTCCC^ 1440 

uHisGlnLysGlyThrAsnLeuHisAspGlyAloAsnGlyl leThrGluCysProl leProProLysGlyGlyArgLysV 124 

TG TACCCG T TCAAGGC TCAGCAG TACGGGACGAGCTGG TACCACTCGCACT TCTCCCCCCAG T ACGGCMCGGCG TGGTC 1520 

o I TyrArgPheLysAI oGI nGlnTyrGI yThrSerTrpTyrHisSerHisPheSerAI oCI nTyrGl yAsnG I yVol Va I 150 

GGGGCCATTCAGATCAA(X£ACCGGCCTCGCTGCCGTACGACACCGACCTG^ 1600 

GlyAlolleGlnlleAsnGlyProAloSerLeuProTyrAspThrAspLeuGlyVolPhcProlleSerAspTyrTyrTy 177 

CAGCTCGGCCGACGAGCTGCTGGMCTCACCAAGAACTQjGGOG^ 1680 

rSerSerAI oAspG I uLeuVo IG I uLeuThrLysAsnSerGI yAloProPheSerAspAsnVo I LeuPheAsnGI yThrA 204 

(£AAGCACCCGCAGACGGGCGAGCGCCAGTACGCCAACGTGACGC^ 1 760 

loLysHisProGluThrGlyGluGlyGluTyrAlaAsnValThrLeuThrproGlyArgArgHisArgLeuArgLeuIle 230 

AACAttTOXJTCCAGAACCACTTCCAGGTCT^ 1 840 

AsnThrSerVolGluAsnHisPheGlnVolScrLeuVolAsnHisThrMetCysIlelleAloAloAspMetVolProVo 257 

CAAGGCCATGAXGGTCGACAGCCTCTTCCTCGGCGTCrc^ 1 920 

lAsnAloUetThrVolAspSerLeuPheLeuGlyValGlyGlnArgTyrAspValVoll leGluAloAsnArgThrProG 284 

GGAACTACTGG T T T AACGTCACATT TGGCGGOGGCCTGCTCTGCGGCGXTCCAGGAATCCCTACCCGGCCGCCATCT TC 2000 

lyAsnTyrTrpPheAsnVolThrPheGlyGlyGlyLeuLeuCysGlyGlySerArgAsnProTyrProAloAloIlePhe 310 

CACTAGGCXXXGGGCCCCGGCGGCCGGCCCACGGAOGAGGGCAAGGCGCGG^ 2080 

HisTyrAloGlyAlaProGlyGlyProProThrAspGluGlyLysAiaProValAspHisAsnCysLcuAspLeuProAs 337 

CCTfMmxnCCTGGtXCCCGmCCCttTGAG^ 2160 

nLeuLysProVo I Vo IAI oArgAspVo I ProLeuSerG I yPheA I oLysArgAI oAspAsnThrLeuAspVa I ThrLeuA 364 

ACAOCACGGGCACGCGCCTGTTCGTCTGGAAGGT(^ 2240 

spThrThrG I yThrProLeuPheVo ITr pLysVa I AsnG I ySerAI a 1 1 eAsn 1 1 eAspTrpG I yArgA I oVo I Vo I Asp 390 

TACGTCCTCACGCAGAACACCAGCTTCCCACCCGGGTACAACATTGTCGAGGTGAACGGAXTGATCAGgtoogooaoog 2320 

TyrValLeuThrGlnAsnThrSerPhcProProGlyTyrAsnlleValGl.uVolAsnGlyAlaAspGIn 413 

gggoccgcaggggtgctgctgcoogtococctlgctcgccctcctgttcttccttootcflctocctcccaoccctccccc 2400 

ctoottoottcoctttoooggccgotcoo ggctgoc cgogccccctctctUgcogTGGTCGTACTQGTTGATCCAGAAC 2480 

TrpSerTyrTrpLeuIleGluAsn 421 

FIG.2B 
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GAT(XXXSGCXjCACCTTTCACCCTACCGCATCOGATGCACCTGCACgtoogttggotacatotatatQtototototocol 2560 

AspProG I yA loProPheThrLeuProH i sProMetHi sLeuHi s 436 

tgclt tec tggct cgc t ccc Uooo t ooao 1 1 ooot ooccoaogoUocoooQoooogGGCCAOGACTTTTACCTCCTGG 2640 

HlyHisAspPheTyrVolleuC 444 

GCCGCTCGCCaAaAGTCGCCGGaTCCAACGAGCGGCACGTGTTO 2720 

iyArgSerProAspG I uSerProA I oSer AsnG I uArgHi sVol PheAspProAl aArgAspAl aGI yLeuLcuSerG I y 470 

GCCAACCCTGTGCGGCC(X)ACGTGTCGATGCTGCX)GGOGrTCGGGTGGGTGGrGCTGTCCTTCCGGGCCGAC 2800 

AloAsnProVo I ArgArgAspVo I SerMelLeuProAl oPheGlyTrpVal Vo I LeuSerPheArgAI oAspAsnProG I 497 

CGCCTGGCTGTTCCACTCCCACATCGCCTGGCACGTCTCGCGC^^ 2880 

yA I aTr pLeuPheH i sCysH i s 1 1 eAI oTr pH i sVo I SerG I yG I yLeuG I yVolVo I TyrLeuG I uArgA I oAspAspL 524 

TGCGCGGGGCCGTCTCGGACCCCGACGCCGACGACCTCGACCGCCTCTGCGCC^ 2960 

euArgG I yA I oVo I Ser AspA I oAspA I oAspAspteuAspAr gleuCysAI oAspTrpArgArgTy r TrpProThrAsn 550 

CaTACCCCAAGTCCGACTaXXXXITC^AACACaCTGGGTCB 3040 

ProTyrProLysSer AspSerC I yLeuLysH i sArgTrpVo IGluGluGlyGI uTrpLeuVo I LysAI o*»» 573 

ggoooooggoQocaoogoggggggggggggctogttcctatttttgcttUUltlttgttcttgtccttgtgctggcgg 3120 

ttccctggloaoggogoagggggccccaagltcgogtgggtglgtgatcgggtaaotattotcaagagatct 3192 



FIG.2C 



(50) t#a¥l 0-5 0 1 13 7 




Nhel . 



EcoRI 




(Zft500bpMofcPstl 
EcoRI^^A^PCR. 

#HTPstl>&'fc. 



Toko 



Toko-^D^-^- 

Swal(i:Nsil<t(7;>^b 

©rata 

Swol Ap0 | Naj 



Psti^Apaii:a)^rb 

3' §P^Pstl^5Apa 



-110bp^ y 



AATTG6GCCCATGCA 
TTAACCCGGGT 



Pstl 



Pstl 



Apol 





Toko- 




T4 DNA'J g 




Swal<>:Apal<i:<Z)^b 

com® 




Toko-5>-5*--5>- 



Toko-7D€-5 



Pstl 

EcoRI (77>)/Swol 



FIG.3 



(51) 



0-50 113 7 



[^ttttiEft] *#S*£&1 8 4&0>8 
[JgtiJB] 1 9 96^6^40 

1. SEQ ID NO. 2|Cia^O)7 5/Ki25'Jti^80%ia±ffl|5]-CjE,-5,T5y^E?iJ 

2. SEQ ID NO. 2l>fe«ca>T5y^iB9Ji:^85%Jil±fflI^T-a&-S>T5/^ie5iJ 
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